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10.1 INTRODUCTION 
 
 
Despite the explosive growth of electronic commerce and 
the rapidly increasing number of consumers who use interactive 
media for pre-purchase information search and online shopping, 
very little is known about how consumers make purchase decisions 
in such settings. One desirable form of interactivity from a 
consumer perspective is the implementation of sophisticated tools 
to assist shoppers in their purchase decisions by customizing the 
electronic shopping environment to their individual preferences.  
 
Decision support system (DSS) is one of many 
sophisticated approaches to aid consumers in making critical 
decisions. A DSS lets users sift through and analyze massive data 
and compile information that can be used to solve problems and 
make better decisions. The benefits of decision support systems 
include more informed decision-making, timely problem solving 
and improved efficiency for dealing with problems with rapidly 
changing variables. As technology continues to advance, the 
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flexibility of the DSS is extremely beneficial for consumers where 
the application can be loaded in most of available computer 
systems on the market. The application of DSS are currently range 
in many areas including medicine, manufacturing, business, health 
and beauty, etc. 
 
In beauty line, South Korea is one of the world’s most 
exciting and fastest-changing beauty markets, introducing industry 
leading innovations and setting trends globally. According to 
Korea Cosmetic Market Report (2016), South Korean beauty and 
personal care retail market posted a larger growth compared to UK 
and the US since year 2013. Therefore, the importance of tapping 
into its potential cannot be underestimated. 
 
With the popularity of this beauty markets, it encourage 
more people to try on with the products. However, one of the 
issues face by Korean skin care consumers is their difficulties to 
choose the product that suit their skin best because too many 
choices of product selling online. Furthermore, there are some 
factors that affect the decision of user such as product packaging, 
price and product review. User may buy product that not suitable 
for them if they influenced by these factor. 
 
Based on these issue, we propose to develop a Korean 
skincare product decision support system to help user by 
suggesting Korean skincare product suitable for each user based on 
their skin condition. The main objective is to design and develop a 
Decision Support System (DSS) for Korean skincare product based 
on user’s skin condition. The proposed system is targeted to benefit 
female internet that interested to get suggestion on Korean skincare 
product that match their skin condition. The system will generate 
decision of product list that suit the user through question and 
answer session. The question provided in the system are based on 
decision factor which is related to skin condition of user. User is 
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required to answer the given question to enable the system to 
generate the decision. 
 
10.2 RELATED WORK 
Decision support system is a computer-based system which 
support the decision making (Keen & Scott Morton, 1978). 
According to Sprague and Carlson (1982), DSS is an interactive 
computer-based system that helps the decision maker in the use of 
data and models in the solution of unstructured problems. On the 
other hand, Beulens and Van Nunen (1988) reiterate that a DSS 
enables managers to use data and models related to an entity 
(object) of interest to solve semi-structured and unstructured 
problems which they are faced. In both of the perspective above, 
DSS is computer-based system which uses the data and model to 
solve unstructured problems. 
 
Currently, there are many websites available on the Internet 
where the sites serve to promote skincare products to the 
consumers, e.g., Hermo.my, Hishop.my, Iqueen,my, etc. Even 
though its main purpose has been served, however, consumers are 
still having difficulties to find the best set of skincare product 
based on the problem being faced or based on their preference as 
the information is scattered throughout the websites. The same 
issue is being faced by most Korean skincare products consumers 
as there is no specific tool to help them in choosing the best 
product for their skin. Therefore, the application of DSS in the 
online beauty market would be an extra advantage following many 
successful work that have been done previously in other fields such 
as in Musen et. al 2014, Scott et. al 2015, Hoogenboom et. al 2004, 
etc. 
 
One of the approaches of the DSS is by the utilization of 
decision tree. A decision tree is a graphic model of a decision 
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process, and it is usually used as decision support tool or classifier 
(Keen and Morton, 1978). A decision trees is one of the best ways 
to analyze a decision, as it is visualized and simple to understand 
and interpret. Its possible consequence includes chance event 
outcomes and utility. In this project, decision tree will be used to 
convey the rules which involves in making the decision.  
 
10.3 METHODOLOGY 
 
 
A tree consists of three types of nodes, which are decision 
node, chance node and end node. A decision node has a branch 
extending from every available option, where chance node has a 
branch for each possible outcome. End node will have no branches 
and returns the result for the associated path. The segment from a 
decision tree that originates with a chance node at the top of the 
tree, the object of analysis is started in this node as a simple, 
dimensional display in the decision tree interface (Adam et. al., 
2008). 
 
Figure 1 shows the decision tree that is used in the 
proposed system. In this project, seven question rules are used in 
Korean skincare decision support system. The questions are listed 
as below: 
 
i. Age 
ii. Skin texture 
iii. Skin irritation or redness as a result of allergies or other 
sensitivities. 
iv. Breakout frequency 
v. Pore appearance 
vi. Facial lines and wrinkles 
vii. Hyperpigmentation spots / Uneven skin tone 
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Figure 1 The decision tree for Korean skincare product decision 
support system 
User only allowed to select an answer for each question, the 
result of decision will be displayed after user answer all questions 
and click Submit button. In generating the result, decision rule will 
be triggered accordingly based on the combination rules as in 
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Figure 1. For each session of the DSS question-answer, there is a 
branch of outcome out of the decision box. The system will 
generate a set of product as result of decision if the answer of user 
matches a combination set of criteria.  
 
10.4 PERFORMANCE ANALYSIS 
 
In this section, we will show the output and result of the 
developed system. We divide the discussion into two, i.e., the 
implementation result and the testing which involves system 
testing and acceptance testing. 
   
A. Implementation Result 
 
This section will show result of DSS module for user. User 
need to answer all DSS question to generate result. 
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Figure 2 Set of questions for the DSS 
 
As we can see in Figure 2, it shows the interfaces where 
user will need to filled in by answering the given questions. Based 
on these information, the decision rules will be triggered and the 
suggestion of skincare product will be shown as in Figure 3 and 
Figure 4. 
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Figure 3 Sample of generated result using the DSS 
 
 
Figure 4 Sample of the recommended product using the DSS 
B. Testing 
 
System testing is a process of performing a variety of test. 
In this section, system functionality testing and user acceptance 
testing will be performed to test the system. Test plan will be 
developed to ensure that the sections performed according to the 
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requirements specified in system analysis and design phase. The 
test plan consists of test cases, expected output and actual output. 
The test case is the situation or condition that will be tested to test 
whether the system perform as expected. Table 1 shows the 
summary of the test plan. Overall, the actual output of all modules 
are the same as the expected output. 
 
Table 1 Summary of test plan 
No  Test Case  Expected output  Actual Output  
1  Registration 
and login  
User can be registered or logged 
in after fill in correct detail in 
the form.  
Same as expected 
output.  
2  DSS test 
interface  
Result of DSS will be displayed 
after user answered all questions 
given. User can be printed the 
result or save result as pdf.  
Same as expected 
output.  
3  Product 
management  
Administrator will be allowed to 
add, update and delete product, 
upload and update the image of 
product.  
Same as expected 
output.  
4  Question 
management  
Administrator will be allowed to 
add, update and delete question.  
Same as expected 
output.  
5  Decision 
management  
Administrator will be allowed to 
add, update and delete 
combination set of criteria.  
Same as expected 
output.  
6  General 
information 
management  
Administrator will be allowed to 
add, update and delete general 
information about skin.  
Same as expected 
output.  
 
On the other hand, acceptance testing is used to gather 
feedback from users regarding performance of proposed system. 
Ten questionnaires had been distributed to the target users which 
are female internet users in a range of age between 15 and 60 years 
old for the acceptance testing about the interface design and the 
level of user friendly of this system. Figures 5 shows the overall 
results for interface evaluation, i.e., taken from the first question of 
part B in questionnaire. While Figure 6 shows the overall results 
for user friendliness evaluation, i.e., taken from the second 
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question of part B in questionnaire. Overall, 5 out of 10 users agree 
that Korean skincare product DSS is easy to be used. There are 5 
users agree that this system is user friendly for user friendly 
acceptance. 
 
 
Figure 5 Overall result of interface evaluation 
 
Figure 6 Overall result for user friendliness evaluation 
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Figure 7 Survey of user experience and DSS accuracy 
Additionally, from the survey, we could summarize that the 
proposed system has help users in making decision of choosing the 
right product. At least a total of 7 respondents agree that the DSS 
ease and improve user experience on the website and help the 
decision process, while, the other 3 respondents have a perception 
that the system is too hassle to be used. From the survey, we also 
able to see that at least half of the respondents think that the output 
of DSS is very accurate, while some of think that there are room of 
improvement can be done for the DSS to make a better decision 
results for the consumers. This is as can be seen in Figure 7. 
  
 
10.5 CONCLUSION 
Korean skincare product decision support system had been 
completed and tested thoroughly. However, this system still has 
some limitations that need to be improved and enhanced in the 
future. 
 
Firstly, this system can only allow seven question appear in 
DSS. This means that this system cannot be used to generate more 
than seven questions or less than seven questions. Other than that, 
the system only provides a simple result due to the time constraint. 
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However, based on the survey, most respondent are satisfied with 
the DSS although there are room of improvement can be done on 
the DSS. 
 
There are several enhancements that can be applied in this 
system. The enhancements are based on the limitation listed in the 
previous section. Firstly, this system can be enhanced by 
improving the decision question management. This means that 
administrator can add or delete question without limited by number 
of question. Lastly, this system can be enhanced by increasing the 
complexity of result provided. In the future, with more experience 
and the right planning, this system could be upgraded into a better 
system which is developed especially for user.  
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